were cut from the block, rehydrated, postfixed in osmium tetroxide, dehydrated though a methanolic series, and embedded in Spurr's resin. Thin sections were cut, mounted on copper grids, stained, and examined with a transmission electron microscope (TEM). Deparaffinized sections of sciatic nerve were stained with polyclonal T. gondii or Neosporum caninum antisera raised in rabbits. 16 Preparation of antisera, other reagents, and control organ sections have been previously described. 16 The first case included 2 meat-bird type chickens (one hen [chicken l] and one rooster [chicken 2]) from a backyard flock of 21 otherwise healthy chickens of various ages kept on a farm in Georgia. Both chickens were emaciated and had difficulty standing.
Chicken 1 had approximately 12 2-9-mm round pale gray masses within and along the length of the small intestine. The sciatic nerves were slightly enlarged and yellow. Portions of brain, lung, liver, spleen, kidney, intestine, and peripheral nerve were collected and fixed in 10% neutral buffered formalin. The small intestinal masses were cultured for bacteria and fungi. Gross lesions were not seen in organs from chicken 2, and organ portions were not collected for microscopic examination.
The second case was a meat-bird type backyard chicken (chicken 3) that had extensor rigidity in both legs and could not stand. This chicken was from Mississippi. At necropsy, both sciatic nerves were enlarged and pale yellow. Portions of sciatic nerve, spleen, and skeletal muscle were collected and processed as in case 1 through HE staining. Originally, a diagnosis of Marek's disease was made, and the case was presented at a seminar on diagnostic pathology.
Portions of chicken 1 organs were processed through graded alcohols, embedded in paraffin, sectioned, stained with hematoxylin eosin (HE), acid-fact blue, periodic acid-Schiff (PAS), and Brown and Brenn, and examined with a light microscope. Portions of paraffin-embedded peripheral nerve Histologic examination of nerves from all 3 chickens revealed mild to marked nonpurulent protozoal peripheral neuritis ( Fig. 1 ) with intralesional T. gondii (Fig. 2 ). 10 The neuritis was more severe in chicken 3 than in chicken 1. Toxoplasma was not seen in sections of other organs from either bird. Only tissue cysts were seen in chicken 1. Cysts were 5-30 µm long and lacked septa. The cyst walls were <0.5 µm thick ( Fig. 3 ) and enclosed slender PAS-positive bradyzoites with terminal nuclei (Fig. 4 ). Tissue cysts stained positive with anti-T. gondii serum but did not stain with anti-N. caninum serum ( Fig. 5 ). Myriad intracellular and extracellular T. gondii tachyzoites ( Fig. 6 ) and a few tissue cysts accompanied edema, necrosis, and lymphocytic infiltration in chicken 3 (Fig. 7) . The tachyzoites were wider (1-2 µm in diameter) than the bradyzoites, had a central nucleus, and were loosely arranged in vacuolated spaces. Cyst-like structures could be found in TEM-examined ultrathin sections of peripheral nerve; however, autolysis and fixation artifacts were extensive and precluded definitive identification of the parasites based on ultrastructural features alone.
Received for publication October 12, 1993. Photomicrographs of sciatic nerves from chickens naturally infected with Toxoplasma gondii. 1. A marked diffuse cellular infiltrate is present in nerve from chicken 3. HE. 2. Several tissue cysts (arrows) are evident in nerve from chicken 1. HE. 3. At higher magnification, the tissue cysts have thin walls. HE. 4. Thin-walled tissue cysts in nerve from chicken 1 contain bradyzoites that in turn contain small, dark PAS-positive (purple) granules. PAS, HE counterstain. 5. Tissue cysts (arrows) in chicken 1 nerve appear gray (goldbrown) when stained with anti-T. gondii serum. Horseradish peroxidase-diaminobenzidene, HE counterstain. 6. Small groups of intracellular (arrows) and extracellular (arrowheads) T. gondii tachyzoites infect sciatic nerve from chicken 3. HE. 7. Edema, necrosis, and lymphocytic neuritis in chicken 3 are accompanied by T. gondii tachyzoites (arrow). todes interpreted to be Capillaria sp. 22 Pyogranulomas contained caseous biodetritus. No organisms were seen. Mild diffuse splenic and hepatic hemosiderosis was also present. Group D Streptococcus was cultured from the intestinal masses.
Segments of intestines contained a few burrowing nema-
The present report describes intralesional T. gondii in chickens with peripheral neuritis in the southeastern United States. Toxoplasmosis has been diagnosed in chickens in Norway and Canada. 1, 9 In the Norwegian case, intralesional T. gondii were found in sections of brain, heart, intestine, liver, and lung. Although nonpurulent sciatic neuritis was present in these chickens, intralesional parasites were not found. In the Canadian cockerel, peripheral neuritis was accompanied by intralesional T. gondii. Reports of experimental toxoplasmosis in chickens have been reviewed. 7, 8, 24 When nonpurulent peripheral neuritis is found, a histologic diagnosis of herpesvirus infection (Marek's disease) is usually made. Infection by reticuloendotheliosis virus should also be considered. 28 In chicken 3, sciatic nerve inflammation was severe and consistent with a diagnosis of virus-induced neuritis; hence, the original diagnosis of Marek's disease. Despite the fact that several pathologists examined this nerve, T. gondii was not seen. Results from the present study indicate that T. gondii infection can be overlooked and should be considered along with other agents on a list of possible diagnoses for nonpurulent peripheral neuritis in chickens.
Diagnoses of toxoplasmosis in birds can be made by finding parasites in impression smears or histologic sections of organs from affected animals or in organs and fluids from susceptible mammalian or avian hosts that have been inoculated with suspect materia1. 25 In addition, diagnoses of toxoplasmosis in chickens is aided by 1) immunohistochemical staining procedures that use T. gondii antibodies (to detect parasites in formalin-fixed, paraffin-embedded specimens) 16 and 2) enzyme-linked immunosorbent assay or modified agglutination test (to detect circulating T. gondii antibodies in plasma or serum). 8 In the present study, toxoplasmosis in chicken 1 was accompanied by splenic and hepatic hemosiderosis and group D Streptococcus intestinal pyogranulomas. Multiple infections of this nature could be suggestive of immunosuppression (e.g., infection by a not yet classified virus known as the chicken anemia agent, which causes transient pancytopenia in chickens); however, no microscopic evidence was found that could support such a hypothesis. 17 Among the several intermediate hosts of T. gondii, chickens are considered resistent to clinical toxoplasmosis. 7 Attempts to induce clinical toxoplasmosis in experimentally infected chickens have largely been unsuccessful, despite inoculation with massive numbers of T. gondii by various routes. 2, 5, 11, [13] [14] [15] In the only report of successful induction of toxoplasmosis in chickens, central nervous system signs were described in 50% (11/22) of 1-day-old chicks inoculated intracranially or intramuscularly. 3 Peripheral neuritis is rarely reported to be associated with toxoplasmosis in animals. Canine polyradiculoneuritis, caused by N. caninum, was previously believed to be caused by 
Gastric papillomas in eight St. Lawrence beluga whales (Delphinapterus leucas)
Sylvain De Guise, André Lagacé, Pierre Béland A small isolated population of around 500 beluga whales (Delphinapterus leucas) live permanently in the St. Lawrence estuary. These gregarious animals are observed in small groups, the composition and social organization of which are still unknown. Their lifespan is about 30 years in the St. Lawrence estuary. They have been found to be highly contaminated with organochlorines 19,23 and heavy metals. 33 In a series of necropsies, a high incidence of tumors and a number of lesions not previously described in cetaceans have been reported (S. De Guise et al., unpublished data). 6, 11, [20] [21] [22] Papillomas have been found in many different domestic and wild animal species from birds 31 and fishes 28 to elephants." Many etiologic agents or factors have been demonstrated or suspected, such as herpesvirus 15 or pollution, 28 but papillomavirus was the most frequent one. The present paper describes gastric papillomas in 8 St. Lawrence beluga whales, in association with papillomavirus-like particles.
During a study of the pathology and toxicology of beluga whales in the St. Lawrence river and estuary, stranded carcasses were necropsied at the veterinary college of the University of Montreal. After a complete gross examination, tissues were fixed in 10% buffered formalin, embedded in paraffin, cut into 5-7-µm sections, and routinely stained with hematoxylin, phloxine, and saffron for histopathology. Formalin-fixed tissues selected for electron microscopy were fixed with 5% glutaraldehyde, postfixed in 1% osmium tetroxide, and stained en bloc with uranyl acetate. The small blocks were then embedded in epon, cut to 80 nm, and stained with lead citrate. The sections were examined with a Phillips 201 transmission electron microscope. Animal ages were estimated by examination of tooth sections, according to standard methods. 3, 26 From the Faculté de Médecine Vétérinaire, Université de Montréal, 3200 Sicotte, C.P. 5000, St-Hyacinthe, PQ J2S 7C6, Canada (De Guise, Lagacé), and St. Lawrence National Institute of Ecotoxicology, 460 due Champ-de-Mars, Suite 504, Montreal, PQ H2Y 1B4, Canada (De Guise, Béland).
Received for publication December 23, 1992. Out of 24 belugas necropsied between 1988 and 1990, 8 had gastric papillomas. Of these, 4 were males, 3 were females, and 1 was a hermaphrodite; their ages ranged from 14 to 29 + years. One to 20 papillomas were present in the first gastric compartment of these animals; each papilloma was 5-10 mm in diameter. The papillomas were whitish, like the surrounding normal mucosa of the first gastric compartment, round in shape and well defined and had a slightly elevated border with a core composed of small filamentous papillae that were either raised above the level of the border or all below this level ( Fig. 1) .
Histologically, the mass corresponded to an exuberant focal epithelial proliferation, showing a mixed endophytic and markedly irregular papilliform exophytic pattern (Fig. 2) . The epithelial papillae were supported by thin projections of the underlying submucosa that arboresced from a single point at the central portion of its base. These submucosal projections were oriented parallel to the curved outer border limiting the base of the mass. The base of the tumor had a cup-shaped contour and was embedded in the underlying submucosa. The mass was circumscribed by the sharply elevated adjacent normal gastric mucosa. The smooth base of the mass was devoid of the prominent rete pegs present in the adjacent normal mucosa.
The basal layer of the proliferating epithelium was made of a thin layer of about 3-15 flattened epithelial cells. The transition with the overlying normal appearing large cells of the thickened epithelium was abrupt (Fig. 3) . In some cases, at the tip of some elongated papillar projections, single cells and sometimes clusters of up to 10 cells were located into the central layer of the thickened epithelium and were distended and globular, with a homogenous and slightly granular pale orange cytoplasm. These changes were interpreted as hydropic degeneration.
Ultrastructurally, few large intracytoplasmic vacuoles that sometimes occupied most of the cytoplasm were noted in areas corresponding to those where hydropic degeneration was found under light microscopy (Fig. 4) . The cytoplasm of the majority of the cells included very few organelles, and
